INTRODUCTION
FROM the time of their discovery in 1898 1 up to 1936, Rosenthal fibres have been reported in only five certain cases.1 2 3 4 5 They are elongated, microscopic bodies, found near syringomyelic cavities. They stain deeply with iron and chrome haematoxylin lakes. In all cases they have occurred in connexion with syringomyelia or syringobulbia and intramedullary tumour of the spinal cord or medulla. They are always very abundant. The nature of these structures has remained obscure. In a previous paper the author 6 reported a typical case of Rosenthal fibres with syringomyelia, syringobulbia and an intramedullary ependymoma. This was the sixth case that could be found in the available literature. It was shown that Rosenthal fibres had most of the optic, tinctorial and histochemical characteristics of haemoglobin and were consequently made up of a substance closely akin to, if not identical with it-that is, a heme substance. The name 'heme bodies' was therefore suggested in place of Rosenthal fibres. Considering the large number of reports published about syringomyelia, heme bodies would seem to be exceedingly rare. Yet, in the article referred to above, the author expressed some doubts as to their actual rarity. If they were present in small numbers, the observer whose attention was not specially drawn to them could easily pass them by. Their staining affinities are wide, so that they might be confused with other objects which stain in the same way. This has happened in one known case, where structures first described as fragments of myelin by Leupold 7 were later shown to be Rosenthal fibres by Kirch.4 Since the first case of heme bodies observed in this laboratory, they have been sought systematically in all sections of nervous tissue examined. This is not difficult to do as heme bodies, when once seen, are very easy to see and identify. They have so far been observed in three new cases. One was the object of a report by Liber and Lisa.8 It concerned heme bodies associated with syringomyelia, but without a tumour.
PERSONAL CASES
The two cases presented here are of interest not only because they are the eighth and ninth cases of heme bodies reported in the available literature, but also because they demonstrate for the first time the coexistence of these structures with a tumour whose origin and situation are entirely outside of the neuraxis, namely, a neurinoma. Furthermore, the heme bodies were found in the pons and cerebellum, while in all previous cases they had only been observed in the spinal cord or medulla. Case 1.-City Hospital autopsy no. 4545. A white male, age 53, was admitted to the hospital on June 3, 1935, in a semistuporous condition, and soon sank into a coma. Sixteen hours after admission, he regained consciousness sufficiently to ingest food, whereupon he vomited and died suddenly. The fragmentary history that could be obtained revealed a fall on the head three years earlier, followed by headache, vomiting, vertigo, weakness, blurred vision. Two months before admission, a ' brain operation' was performed, following which symptoms were stated to have grown worse.
Autopsy, done four hours after death, revealed a structure which microscopically resembled a food particle in a bronchiole of the lower lobe of the right lung. In the left lower lobe were acute alveolitis and fresh haemorrhage. The thoracoabdominal viscera were otherwise free from gross pathology. The head showed a scar of right temporal craniotomy with a decompression. In the right cerebellopontine angle was a mass 5 cm. long and 4 cm. transversely ( fig. 1 ). The ventral surface adhered to the basilar dura and was torn in removal. This exposed an irregular mass of clotted blood. Elsewhere, the mass was covered by a firm, whitish grey wall, 1 to 3 mm. thick. Section of the formalin-fixed brain showed that the mass lay athwart the initial portion of the great horizontal fissure of the cerebellum, over the anterior extremity of the anterior semilunar lobe, part of the biventral lobe and a small, lateral part of the flocculus. A solid pedicle connected the tumour to the upper part of the lateral aspect of the pons, which was depressed by the sharply demarcated medial end of the pedicle. The facial and acoustic nerves could not be identified on the right side, while the trigeminus, abducens, glossopharyngeus and vagus were found and were not involved in the mass. The superior cerebellar artery coursed over the dorsal surface of the tumour; short pontine twigs from the basilar artery crossed the ventral surface, and the anterior inferior cerebellar passed through a deep, narrow niche situated between the caudal aspect of the mass and the flocculus laterally, the medulla and the lower pons medially. The cephalic portion of the fourth ventricle was narrowed to an oblique slit and pushed to the left. Permission to examine the spinal cord could not be obtained.
Specimens with the ventral aspect of the tumour, which seemed continuous with the nerve-sheath in one region. It could not be determined whether this represented the site of origin of the tumour or a secondary fusion. The nerve-bundle, far too small to constitute an entire nerve, could not be identified. Laterally, the tumour was covered with pia. Medially, it depressed the pons and cerebellum, but was everywhere sharply demarcated from the nervous tissue.
Near the tumour, the nerve-tissue was very cedematous. Neuronal elements were degenerated. There was some perivascular round-cell infiltration. Many bloodvessels had thickened walls and there was considerable Autopsy, done 9 hours and 45 minutes after death, revealed hydronephrosis of the right kidney and slight atheroma of the aortic arch. The remaining viscera were free from gross lesions. The brain showed evidence of considerable pressure, with sulci narrowed and gyri flattened. The entire ventricular system was dilated. In the right pontocerebellar angle was an irregular, moderately firm, greyish yellow mass, about 2 X 1 x 1 cm., connected to the pons by a stalk which proved to be the acoustic nerve. The ventral surface of the cerebellum and the right lateral surface of the pons and the medulla were strongly depressed and pushed toward the left, but not invaded by the tumour. The caudal portion of the fourth ventricle was deviated toward the left and strongly compressed. The cerebellar process of the ventricle was very distended and pushed far forward, so that on a section of the upper pons it appeared as a separate cavity beside the narrow cephalic portion of the fourth ventricle.
In the ventral portion of the right cerebellar hemisphere, just above the depression caused by the tumour, was a cavity 1 X 1 x i cm., filled with whitish homogeneous, translucent, semisolid material, which tended to separate from the surrounding tissues ( fig. 4) . The cavity was everywhere surrounded by the cerebel lar white matter and did not communicate with the ventricle or with the subarachnoid space. Ventrally the cavity came to within 3 mm. of the cortex. There was a narrow, firm, white layer about the cavity. Small, fairly firm nodules were found on the left acoustic nerve, in the right semilunar ganglion and on several of the roots of the cauda equina.
Microscopically these nodules, as well as a biopsy specimen of a subcutaneous nodule and the tumour of the right acoustic nerve, all proved to be typical neurinomas, with whorled and palisaded fusiform cells and a collagenous ground substance.
Except for the cauda equina and conus medullaris, the spinal cord could not be obtained.
The cerebellar cavity was studied after the specimen had remained in formalin for three years and eight months. The preservation was excellent. A portion of the cavity with the surrounding tissues was imbedded in paraffin and the sections stained with H and E, iron and chrome haematoxylin lakes and Mallory's phosphotungstic haematoxylin.
M.Uicroscopic exanination showed that about the cavity was a layer of rather loose, radially arranged, long glia fibres with small, elongated glia nuclei ( fig. 5 ). The central gelatinous substance was homogeneous and stained strongly with eosin and with haematoxylin after iron or chromẽ 4" miordanting. It did not give the fibrin stain with phosphotungstic haematoxylin, but stained a dirty yellowish-grev or green.
In the radiate glial layer about the cavity were fairly numerous, rather small heme bodies, from 5 X 2 to about 12 x 3,u. They presented the refringence peculiar to these bodies and stained deeply with iron and chrome haematoxylin lakes, and always within the same range of colour tone as the red blood cells in the neighbouring blood vessels.
The staining reactions of the central gelatinous substance of the cavity suggested that it too might contain some free haemoglobin-like matter, possibly derived from laked blood. However, it was certain that the cavity did not represent a blood-vessel lumen or a perivascular space, for it was everywhere lined by glia.
In this case and in the preceding one, elective microchemical staining for heme pigments, by the Brown peroxide-acid ferrocyanide method or the Lepehne benzidine method, was inapplicable because of the prolonged formalin fixation. The heme bodies were well stained by the Miller technique for hawmoglobin, but, on this material, the method proved relatively inelective.* COMMENT The cases here reported are, as far as can be ascertained, the first in which heme bodies coexisted with a tumour situated and originating entirely outside the neuraxis. In one case, that of Tannenberg 3, the principal tumour, an intramedullary capillary haemangioma, was associated with several meningeal haemangiomas which were very small and apparently caused no serious compression. In the case of Kirch 4the tumour was mostly extramedullary and pushed the spinal cord to one side, but it was a glioma and arose from within the cord.
In the case of Liber and Lisa8, heme bodies were associated with syringomyelia, but without any tumour, either intra-or extramedullary. There was an extensive plastic panmeningitis, causing subarachnoid block and marked compression of the cord.
The findings in the case of Liber and Lisa and in the two cases reported here lend more weight to the suggestion of the author that heme bodies are probably not so rare as would appear from previous reports. Furthermore, while it is evident that intramedullary tumour, as such, is not an essential concomitant of heme bodies, compression and cavitation of some sort have always been present. The cavities in Case 1 (supra) are probably derived from dilated perivascular spaces and as such are not strictly comparable to syringomyelia. The mechanism of backing up of cerebrospinal fluid, suggested by Cushing 9, would seem particularly applicable in this case.
The cerebellar cavity in Case 2, with its surrounding layer of gliotic tissue, would undoubtedly have been termed syringomyelia had it occurred in the spinal cord. Its origin is as obscure as that of syringomyelia itself, though the coexistence of the tumour suggests that compression may somehow have been at work, particularly as the cavity occurred at a place where the pressure must have been most intense. A second alternative is that the cavity may be a congenital anomaly whose germinal determination is the same as that of the neurofibromatosis. Although there was serological evidence of syphilis, there was neither gross nor histological evidence to confirm or explain the positive serology. The interpretation of this finding must then remain doubtful. Even though syphilis may have been present it is questionable whether it had any bearing on the pathogenesis of the cavitation.
In both cases the heme bodies showed their characteristic topography with relation to the cavity. They were situated in the glial tissue, mostly at a little distance from the lumen of the cavity, rarely in the innermost glial layer.
